Research in social epidemiology over the past three decades has shown convincingly that population health is shaped to a significant degree by fundamental social conditions. The social production of health is sufficiently complex to preclude simple causal attributions, but consistent correlations across populations between health and various measures of social and economic status leave little room for doubt that social arrangements account for an important fraction of population health. Efforts to find the mechanisms of these effects are ongoing, and progress is seen in findings about, for example, the powerful role of stress across the life course. 1 Although in the U.S. we tend to hear most about racial/ethnic disparities, these inequities are as much a matter of class as race or ethnicity. Responding to the findings of this social epidemiology is perhaps the true grand challenge of our time in public health. Whether or not it is grand, it is certainly difficult, from both the research and implementation points of view. The efforts of the National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (NCHHSTP), described in a 2010 white paper, 2 represent an extremely valuable contribution to meeting the challenge of health inequities. In this commentary, I offer a public health law researcher's thoughts on practical efforts to address the social determinants of health (SDH), and how law and research on law can best support the effort. I distinguish two relationships between law and social determinants and suggest-via a quick tour through the work of Geoffrey Rose 3 -the importance of integrating law more frequently into behavioral and social health research. Of course, this is epidemiology coming from an attorney, so caveat emptor-let the buyer beware! "tHe LAw iS ALL oveR" "The law is all over." I take this phrase from a classic work of socio-legal research, 4 which, in turn, is quoting a man's description of navigating the welfare system: wherever he goes, there are rules and officials shaping his entire experience with the system. Law for this man-and for all of us-is not just a distant set of "laws on the books" in Washington, D.C., but the systems, institutions, and practices through which the law is implemented every day "on the streets."
It is not just the formal rules of the welfare system, but how these rules are enacted every day in welfare offices by case workers-and clients-who have their own understanding of what the law is, how it relates to other sets of rules, and how it can advance or hinder their own goals. This is important to keep in mind in looking at Dahlgren and Whitehead's well-known depiction of the levels of policy intervention in health ( Figure 1 ). 5 It is easy to see how the laws on the books play an important role in setting the structure of the fields in the two outermost bands and, therefore, indirectly influence the inner bands; however, it is just as easy to lose sight of the implementation of law as a direct and daily influence on how people behave, interact, and clump. In other words, we can see two important ways that law interacts with social determinants: (1) law helps structure and perpetuate the social conditions that we describe as "social determinants," and (2) it acts as a mechanism or mediator through which social structures are transformed into levels and distributions of health. 6 This latter role, which tends to play itself out in the law on the streets rather than the law of the books, is too often overlooked in health and health research.
Drug policy provides a sad, simple illustration of how law is woven into the structure and events of everyday life. The federal Controlled Substances Act 7 and its state equivalents make no distinction of race or ethnicity. Given that black and white people use illegal drugs at just about the same rate, one would expect that they would be incarcerated for drug crimes at about the same rate. Given that black and white people inject heroin at about the same rate, one would expect rates of injection-related human immunodeficiency virus (HIV) to be about the same. We are all aware, however, that rates of both incarceration and injection-related HIV differ dramatically by race. Of course, some of this disparity may have to do with differential rates of offending and even differing community demands for police action, but the broader point is that the way the neutral law is enforced-who is targeted for surveillance and arrest, how people are sorted to jail or treatment, and how all that plays out in communities and social networks-turns out to be a substantial driver of the law's impact. And for HIV, the story goes deeper. There is extensive evidence that drug policing shapes the behavior of drug users and access to and availability of preventive services. 8 
PubLic HeALtH LAw ReSeARcH
Public health law research (PHLR), defined as "the scientific study of the relation of law and legal practices," 9 makes its contribution to the effort to address social determinants by empirically studying both of the ways in which law interacts with social conditions. Progress on studying and addressing social determinants has been real, but I suspect we are still somewhere near the end of the beginning. To get this far in our collective thinking has been quite an effort; yet, all sorts of questions-large and small, normative and methodological-remain to be untangled. I will allude to a few of these in these brief remarks, but space limitations impel me to grapple directly with my main questions of (1) how can we collectively make progress, and (2) how can PHLR help?
To answer these questions, I have to go back a bit in my career as a public health attorney. My real education in public health began the day I read Rose's landmark article, "Sick Individuals and Sick Populations," 3 a road-to-Damascus epiphany for me. He made a distinction between the causes of cases (i.e., the immediate, personal risk factors that explain why a particular person suffers a particular disease or injury) and the causes of incidence (i.e., why there is a given frequency or proportion of that disease or injury in that population). He illustrated the point with a graph depicting the distribution of systolic blood pressure in two populations: London civil servants and Kenyan nomads. The distribution of individual risk was the same in the two groups, but the bell curve for the London civil servants was shifted several notches in the pathological direction. There were factors in these environments that were helping Kenyans or hurting Londoners. The question this posed to an attorney was whether law might be one of them. The horizontal axis in Figure 2 , rephrased in contemporary terms, depicts the spectrum of causation from SDH on the left (causes of incidence) to the causes of particular cases of specific diseases on the right (causes of cases).
Rose was not primarily interested in explaining how we get sick, individually or collectively. His main point was that these two ways of thinking about health were linked to different strategies of intervention. Once again rephrasing, I depict in Figure 2 's vertical axis the range of interventions, from individual (or agentic) interventions, which help people adapt to or cope with a given environment, to structural interventions, which aim to create an environment that exposes people to fewer risks and healthier options. The notion of agentic interventions helps avoid one of the confusion that springs up around the idea of structural interventions. 10 The vertical axis is not precisely a spectrum of individual-to population-level interventions. Risk-reduction education, for example, is a classic tool of public health to help people avoid particular pathologies within an environment that is not going to change. A law requiring sodium warnings on labels may reach tens of millions of people with the same message. It is, however, essentially agentic, in that it depends upon the individual's response for its effect and it deals with risk factors that are generally proximal to a small number of specific outcomes, so it belongs in the lower right quadrant. (Of course, education may have a secondary, long-term environmental impact through changes in norms, so mandated education can creep up the axis toward structural intervention.) By contrast, a law that caps the amount of sodium allowed in a portion of prepared food would change the environment so that the agent is at least presented with different (and healthier) options.
In theory, efforts addressing social determinants should fit somewhere on the left side of Figure 2 . For example, an intervention to help people better manage stress could be seen as an agentic intervention aimed at blunting a major mechanism of structural inequality and forestalling a wide range of negative individual health outcomes. The "sweet spot," however, is the upper left quadrant. Actions that actually change pathological social conditions have enormous potential, if our theories are correct, to improve both the level and distribution of health, because they address fundamental causes that find expression in a wide range of ultimate health states reached via a plethora of pathways across the life course. 11 Identifying measures that will do that is not only possible, it has been done. As Wilkinson and Pickett suggest, for example, there are two tried-and-true ways to address income inequality: limit pretax wage disparities or compensate with post-tax redistribution. 12 In this country, we can take perverse encouragement from the fact that the contrary policies of the past 30 years have certainly been effective in making inequality worse. 13 tHe ncHHStP wHite PAPeR Placed in this framework, the NCHHSTP white paper 2 and strategy exemplify an apparent, and often seen, contradiction: trying to address SDH by focusing on a handful of the pathologies in which social determinants are currently expressed. Even when the interventions are truly structural, they may be acting at points in the causal chain so remote from fundamental causes that the interventions cannot reduce overall health inequality, which simply finds a new path to the same inequitable results. 11 Interventions aimed at the social determinants of particular diseases go up, but they don't go left.
The upper right quadrant can be a risky place for health equity. Structural interventions aimed at reducing a particular pathology across the population may inadvertently increase disparities because they do not sufficiently address fundamental causes. 14 Uniformly raising the tax on cigarettes or alcohol does not have the same effect on all segments of the population, with differences that reflect the differential allocation of knowledge and other resources. 15 We must also be conscious that the imperative to reduce specific pathologies, however logical, reflects personal and structural biases-research methods, funding systems, and career trajectories that are tied to and show impact on individual diseases.
These risks are real but can easily be overstated. For all the progress, our conception of social determinants and how they work remains a work in progress. The link between health and income inequality, for example, is complicated and nonlinear, a gross explanation for exquisitely fine relationships and processes. 16, 17 Rose's wise conclusion was, to put words in his mouth, that all the quadrants matter. We lack the knowledge to choose only to work in one or another, and it would be as wrong to put all our bets on the upper left as the Social Determinants of Health, takes aim at social determinants directly, but will also work to improve the circumstances of daily life and continue to expand our knowledge base through research and evaluation. 2, 18 PHLR should be an important instrument of this strategy. NCHHSTP aims to pursue a "health-in-allpolicies" approach, in which "all parts of government work toward common goals to achieve and reduce health inequities." 2 Like other interventions, policies enacted to improve health should be evaluated. 19 The PHLR Program was created by the Robert Wood Johnson Foundation to increase the quantity and the quality of just these sorts of studies. For example, Kesselheim and Outterson have investigated whether patent laws designed to encourage pharmaceutical development actually promote antibiotic resistance by incentivizing pharmaceutical companies to overpromote antibiotics coming into the public domain. 20 A health-in-allpolicies approach also invites us to examine what we call "incidental health law"-policies that are not primarily focused on health, but may nonetheless be creating health benefits or harms. Program grantees at the Rand Corporation are studying the effects of zoning laws on violent crime, for example.
concLuSion If law is all over, a health-in-all-policies approach is not enough to shed light on the place of law in a social determinants framework. We also need to be on the lookout for "law in all behaviors." Health researchers have to let law out of its box in the macro-social context and start including legal variables and hypotheses on an equal footing with other social and attitudinal factors influencing health behavior. The NCHHSTP white paper mentions the need to review "HIV-specific criminal statutes to ensure that they are consistent with current knowledge of HIV transmission." 2 In PHLR, we would say we need to study how these laws and their enforcement interact with other factors to influence the behavior and attitudes of people with HIV-and, in fact, the PHLR Program is funding that research. But we can't do it alone. A law-in-all-behaviors approach means that there needs to be a greater willingness to include law within the zone of investigation across health research, even when law is not the primary focus of study. It also requires openness to a variety of research methodologies. Although quantitative methods may admit the inclusion of variables representing law on the books, 21 qualitative methods are usually necessary to understand the extent to which, and the ways in which, law is implemented and enforced. 22 Changing macro-social policies that contribute to inequality of all kinds may well be good for health. Health research can add to the case for macro-social policies that give every American a fair chance to thrive in the places they live, work, and play. There is unquestionably a need for more study of social determinants, their complex role in causing health outcomes, and the effectiveness of policy changes in addressing them. I have argued here, however, that we can also make progress by delineating the mechanisms or pathways along which structures are transformed into health outcomes. 23 NCHHSTP's effort to find the social determinants in the pathways to HIV/acquired immunodeficiency syndrome should be a model. PHLR can contribute by measuring the effects of laws and law enforcement practices.
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